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Indonesia to Set Off Potential Renewable 
Energy

From October 31 through November 13, 
2021, The United Kingdom hosted the 
26th United Nations Climate Change 
Conference, also known as COP26, at the 
SEC Centre in Glasgow. This event brought 
together 120 world leaders and over 40,000 
registered participants, including 22,274 party 
delegates, 14,124 observers and 3,886 media 
representatives. For two weeks, this event 
challenged world leaders to discuss all aspects 
of climate change regarding science, political 
actions, and specific plans. By the end of this 
conference, 151 countries had submitted their 
new action plans, also known as nationally-
determined contributions (NDCs), to tackle 
emissions by 2030. These action plans are 
made to keep the goal of limiting the Earth’s 
temperature rise to 1.5°C.

Indonesia has submitted their NDCs, including 
establishing Government Regulations Number 
79/2014 regarding National Energy Policy. 
This policy sets out the ambition for 2025 
and 2050. One of Indonesia’s ambitions is to 
incorporate the primary energy supply with 

renewable energy by at least 23% in 2025 and 
31% in 2050 (Rahmadi et al., 2017). Currently, 
Indonesia only contributes 12% of renewable 
energy to the primary energy supply, with the 
majority still being fossil fuels (BKPM, 2021). 
Therefore, the Ministry of Energy and Mineral 
Resources encourages programmes that focus 
on substituting prior energy (such as coal, oil 
and natural gas) with renewable energy. This 
article will discuss the development of biogas 
into Biomethane-Compressed Natural Gas 
(Bio-CNG). It is expected to reach a commercial 
scale and will act as a substitute for Liquefied 
Petroleum Gas (LPG). It is also interesting to 
dig deep into how it could potentially impact 
Indonesia’s economy while simultaneously 
increasing the shares of renewable energy.

Bio-CNG as an LPG Substitution

Bio-CNG is essentially biogas upgraded 
through reactions that remove carbon dioxide 
(CO2), carbon tetroxide (CO4), and other 
contaminants. This process will produce a 
highly concentrated methane gas (95%-v/v 
CH4) which is the main constituent of Bio-
CNG. Unlike CNG, which is produced from 
fossil fuel, Bio-CNG depends on biomass for its 
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Summary
Indonesia has submitted their nationally-determined contributions (NDCs) during COP26, including establish-
ing Government Regulations Number 79/2014 regarding National Energy Policy. As Indonesia has only contrib-
uted 12% of renewable energy to the primary energy supply, the Ministry of Energy and Mineral Resources en-
courages programmes that focus on substituting non-renewable energy with renewable energy. Although Biogas 
has been implemented, there is a potential development for the LPG alternative called Biomethane-Compressed 
Natural Gas (Bio-CNG). This article will discuss the development of biogas into Bio-CNG and dig deep into its 
future impacts on Indonesia’s economy while simultaneously increasing the shares of renewable energy.
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raw material, making it a more environmentally 
friendly energy source. Therefore, the 
Indonesian government is encouraging the 
substitution of LPG for Bio-CNG. Bio-CNG also 
has similar heating values and characteristics 
to commercial natural gas. Hence, it has the 
potential to be developed as commercial-
scale fuel for transportation, industrial power 
generation, and daily household activities 
such as cooking. 

Although they hold some similarities, Bio-
CNG has several advantages over LPG. 
For instance, LPG creates more risk in case 
of spillage than CNG. In that case, because 
CNG is lighter than LPG, it disperses in the air 
quickly and thus, is not easily diffusible in the 
atmosphere. In contrast, LPG creates a puddle 
that can rapidly catch fire upon contact with 
a spark. These advantages further support 
the substitution of LPG for Bio-CNG. There 
are specific reasons for substituting LPG with 
Bio-CNG. First, the abundant feedstock is 
available, such as agricultural waste, livestock 
manure, and especially Palm Oil Mill Effluent 
(POME). POME is the wastewater produced 
from palm oil milling. Indonesia is the largest 
palm oil producer in the world (McCarthy, 
2020). As of 2020, Indonesia has around 
14.6 million hectares of palm oil plantations 
with 46.22 million metric tons of Crude Palm 
Oil (CPO) production in that year with 2.5–3 
tons of POME are generated for every ton of 
CPO (Statista Research Department, 2021; 
2022). Hence, the raw material for Bio-CNG 
is plentiful. Second, by substituting LPG for 
Bio-CNG, Indonesia can reduce the budget 
for LPG imports and subsidies. Currently, 
Indonesia is the fourth largest LPG importer in 
Asia and takes up Rp50.6 trillion in subsidies 
(Hussain et al., 2021). Therefore, by producing 
Bio-CNG and distributing them all across 
Indonesia. Lastly, the utilisation of methane 
gas can significantly reduce Greenhouse Gas 
(GHG) emissions because it accounts for 20% 
of global emissions. Methane is 25 times more 
potent at capturing heat in the atmosphere 
than carbon dioxide. Moreover, Bio-CNG has a 
byproduct of sludge that can be further treated 
and sold or re-utilised as fertiliser for palm oil 
plantations.
.

Conclusion

In my opinion, the development of Biogas into 
Bio-CNG is an excellent opportunity to support 
the goal of achieving 23% of renewable energy 
by 2025 and help the economic conditions 
of Indonesia by reducing the number of 
imported goods. That is a step for Indonesia 
to adopt more environmentally-friendly energy 
sources and reduce harmful emissions in the 
atmosphere. Moreover, Bio-CNG should not 
be limited to substituting LPG only. Instead, 
Bio-CNG can also be used as an alternative 
fuel for vehicles that emit fewer emissions 
than gasoline. 
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